Social acceptability of a marine protected area: The case of Reunion Island by Thomassin, Aurélie et al.
lable at ScienceDirect
Ocean & Coastal Management 53 (2010) 169–179Contents lists avaiOcean & Coastal Management
journal homepage: www.elsevier .com/locate/ocecoamanSocial acceptability of a marine protected area: The case of Reunion Island
Aure´lie Thomassin a,*, Carole S. White b,c,**, Selina S. Stead b, Gilbert David a
aUnite´ ESPACE S140-IRD, Campus universitaire de Mouﬁa, BP 172, 97492 Sainte Clotilde Cedex, la Re´union, France
b School of Marine Science and Technology, Newcastle University, Newcastle upon Tyne NE1 7RU, UK
cMarine Resources Assessment Group (MRAG Ltd.), 18 Queen Street, London W1J 5PN, UKa r t i c l e i n f o
Article history:
Available online 21 January 2010* Corresponding author: A. Thomassin, Tel.: þ33 2
262483353.
** Corresponding author: C.S. White, Tel.: þ44 (0) 7
E-mail addresses: aurelie.thomassin@ird.fr (A.
gmail.com (C.S. White).
0964-5691/$ – see front matter  2010 Elsevier Ltd.
doi:10.1016/j.ocecoaman.2010.01.008a b s t r a c t
This paper examines variations in social acceptability of a Marine Protected Area (MPA) prior to
implementation. The inﬂuence of a number of factors, including socio-economic characteristics,
perception of coral resources state of health and attitudes towards non-compliance with regulations are
analysed. During May 2006, 640 questionnaires were distributed to school children around Reunion
Island, Western Indian Ocean, for completion by their parents, following an informal educational activity
made in school. From a 73% (n ¼ 469) response rate, results showed that 78% of participants were in
favour of the MPA. Analysis further identiﬁed that those supportive of the MPA were generally from
higher socio-professional categories, had a negative perception of the coral reef ecosystem’s health and
were not originally from Reunion. In contrast, locals (born in Reunion) from lower socio-professional
categories or with no employment activity and having a positive perception of the health status of coral
reefs offered no opinion on the MPA. Attitudes towards enforcement and compliance highlighted that
SCUBA divers, ﬁshers and jet skiers attributed a higher value to the protection of the coral reef envi-
ronment through enforcement of MPA regulations than to their own use of the coral reef resource. When
asked about the use of penalties to deter non-compliance, swimmers were awarded the lowest ﬁnes,
followed by SCUBA divers, ﬁshers then jet skiers being awarded the highest ﬁnes. Thus, the more severe
the act of non-compliance by a resource user group was perceived to be, the more these users themselves
disapproved of non-compliant behaviour and supported use of high penalties. The survey design through
focusing on school children’s parents, demonstrated a simple and cost-effective method for data
collection while providing environmental education, which could be employed in similar case studies
elsewhere.
 2010 Elsevier Ltd. All rights reserved.1. Introduction
1.1. Marine protected areas and social science
Marine Protected Areas (MPAs) or Marine Reserves (MRs) have
become a popular tool for conserving biodiversity and managing
extractive activities [1]. Targets have been set by Parties to the
Convention on Biological Diversity (CBD) to protect 10% of the
global marine environment by 2012 and recommendations have
been made for 20–30% of major ecosystems to be fully protected in
reserves by this date [2,3]. Coral reefs cover approximately 0.01% of
the global marine area [4] and although an estimated 22.6% of coral
reefs fall within some classiﬁcation of legal protection [5], the62 262588919; fax: þ33 262
779022014.
Thomassin), carole.s.white@
All rights reserved.extent to which coral reefs are being ‘adequately managed’ is
disputed with some experts considering this to be less than 1 or 2%
[6,7]. These ﬁgures indicate that the 2012 targets are unlikely to be
met even for coral reefs – which may be considered to be better
protected than other marine ecosystems [5].
Regardless of the ‘quantity’ of designated MPAs covering coral
reefs, the ‘quality’ or effectiveness of existing MPAs is unknown as
the assessment of ‘management effectiveness’ remains rather
underdeveloped [8]. There is a need for monitoring methodologies
to be developed to assess MPAs and to determine their effective-
ness as management tools [8,9]. The objectives of MPAs are often
multiple and include both social and ecological goals. However
baseline studies, which allow future assessment to be carried out,
tend to be focused on the collection of biological data rather than
social data.
Inshore, coastal seas are often subject to an intensity and
diversity of uses in which different resource users perceive their
activity and its value differently, which can result in conﬂicts of
interest [9]. In fact, conﬂict reduction and anticipation are often
Box 1. : Favourable and unfavourable opinions: positions of
acceptance and rejection.
Illustration
 Over rejection results in some form of public action
against the MPA, which may be expressed verbally in
the public domain or through public protests or non-
compliant behaviour such as poaching.
 Covert rejection does not result in any form of action, or
only through verbal expression restricted to the private
domain.
 Indifference is always expressed covertly and is char-
acterised by a lack of any form of overt expression.
 Overt acceptance results in some form of public action
in favour of the MPA, mainly in daily newspapers,
environmental NGO websites or newsletters.
 Covert acceptance does not result in any form of action,
or only through verbal expression restricted to the
private domain (Fig. 1)
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can generate both internal (between use) and basic conﬂicts
(between conservation and exploitation) [9–11]. Resource user
conﬂicts, lack of public support and non-compliance have been at
the root of MPA management failures [9,12,13] making the
achievement of long-term management goals more costly and
uncertain [12]. Despite the emphasized and recognised need for
developing social science studies in marine conservation and
management [12,14], research in this ﬁeld generally remains
limited and accounts for only a small proportion of contributions to
the literature onMPAs [15]. While further studies on perceptions of
those directly or indirectly affected by MPAs have been stressed as
crucial for assessing the degree of support and attitudes towards
existing and future MPAs [16–20], a relatively small number of
studies have done so [21].The lack of attention given to this
research continues to hinder the success of MPAs as management
tools [14,21–23].
1.2. What is social acceptability?
The notion of ‘social acceptability’ has become relatively
common with respect to the implementation and assessment of
many types of projects. Although a number of publications have
dealt with social acceptability in subject areas including health or
environmental risk [24–26] or forestry management [27–29], the
social acceptability of protected areas remains a poorly explored
area of research.
Because the notion has been employed in a variety of disciplines,
its exact deﬁnition varies depending on the context in which it is
used. For the purpose of this study, the deﬁnition of social
acceptability was considered to be a measure of support towards
a set of regulations, management tools or towards an organisation
by an individual or a group of individuals based on geographic,
social, economic and/or cultural criteria. As the social acceptability
of a project is composed of the set of individual perceptions related
to it, the use of the term ‘social’ was taken to mean ‘a society’ or ‘a
group of individuals’.
The assessment of social acceptability is complex and presents
a number of challenges. These difﬁculties are inherent to the
concept itself and an attempt is made to deﬁne and clarify the
nature of this concept.
First, the concept is ‘holistic’ because its structure depends on
multiple opinions, each opinion through themultiple perceptions of
each individual on the topic in question, inﬂuenced by personal
interests and to varying degrees public opinion. Therefore,
researchers working on the social acceptability of health risks (for
instance the risk of contracting a virus incurred by a sick patient
receiving a blood transfusion) also consider social and ethical factors
or the quest for equity in the assessment of acceptability [24].
Secondly, social acceptability is also a variable which can be
used to determine the overall sentiment of society and enables its
status to be evaluated without relation to the causes. Social
acceptability can thus be regarded as holding a binary function. An
individual can either choose to accept or reject, excluding the
various degrees of acceptance or rejection which may lie some-
where in between. As a consequence, the only component which
can be deﬁned with relative certainty is that a distinct separation
lies within social acceptability between the two opposed categories
of opinion. The binary nature of social acceptability and non-
acceptability is examined further in this paper. The opposite of
social acceptability is social ‘non-acceptability’ or the rejection of
a situation or a project.
The present study focuses on social acceptability of the MPA and
is aimed at being used for MPA management purposes including
the MPA itself as well as its surrounding areas. The non-acceptability of the MPA may result in a reduction of its efﬁciency
related for example, to an increase in poaching or an increase in
spending to ensure enforcement. Other concerns resulting from the
non-acceptability of the MPA may include the generation of public
protests and conﬂicts in surrounding areas.1.3. Categorising social acceptability
Opinion can be broadly grouped into three categories: accep-
tance, rejection and indifference. Those with favourable opinions
are considered to hold a position of acceptance and those with
unfavourable opinions to hold a position of rejection. These
opinions can be expressed overtly or covertly. While social
acceptability can be identiﬁed, qualiﬁed and even quantiﬁed
when it is in the overt form through the number of actions or
speeches in the public arena, the covert form of social accept-
ability is discreet and remains in the private domain. Those that
refuse to declare themselves as either in favour or opposed to the
MPA are considered to hold a position of indifference (see Box 1
and Fig. 1).
Driving factors behind social acceptability may be linked to the
underlying value or world view a person holds [30]. Examining
these values further can help to measure and categorise accept-
ability particularly when this is expressed covertly.
Environmental economics employs the notion of ‘use’ and ‘non-
use’ values for attributing economic value to environmental goods
and services [31,32]. Values of use are related to beneﬁts resulting
from consumption or non-consumption of an environmental
resource. In the case of the Reunion MPA the use value can be
considered as the collection of beneﬁts derived from direct recre-
ational uses (extractive or non-extractive) of the coral reef system
(ﬁshing, surf, SCUBA diving or swimming for example). The option
value corresponds to the option of using a resource in the future
and is based on the projected use value in the future. The intrinsic
value is attributed to the coral reef system itself and is measured
independently of any particular use. It is composed of the existence
value, measured as Willingness to Pay for its preservation and the
bequest value, measured as the value of preserving environmental
assets for future generations.
The heritage value is deﬁned in this paper as the association
between the existence value, the option value and the bequest
value. The heritage value drives a heritage ‘view’ which can be
deﬁned as one’s willingness to protect a resource or a commodity
Fig. 1. Social acceptability: a structure that can be divided into ﬁve parts by threshold levels.
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from those with a ‘notional view’ of the MPA deﬁned as one
belonging to those that approve or even support the ‘idea’ of the
MPA but in reality are not prepared to forgo their current use or
enjoyment of the resource to ensure its sustainability. Individuals
possessing a heritage view of the MPA are willing to compromise
their use of the resource to ensure its sustainability whereas indi-
viduals with a notional view are not.
The objectives of this researchwere to develop amethodology to:
a) identify and understand contributing factors which inﬂuence
social acceptability;
b) characterize groups of people who are likely to favour MPAs;
and
c) assess variations in acceptability of individuals expressing
favourable opinions towards MPAs.2. Methods
2.1. Assumptions and hypotheses tested
The following research questions and assumptions are
described below:
1) Geographical location of residence in relation to the MPA: Does
social acceptability vary with the time-distance criterion?
It is assumed that local residents with the shortest travel time to
the MPA are more likely to be direct users or, at least, more
frequent users than inhabitants of areas with longer travel times
to the MPA (Table 1). Thus it was hypothesized that respondents
in relative close proximity to the MPA are more likely to be
affected by new regulations associated with the MPA and
consequently more likely to reject it. Proximity can be a factor
which inﬂuences public support towards MPAs [33].Table 1
Distance between schools, proximity to the MPA and questionnaires collected.
Site Number of
questionnaires
Time distance
in minutes
Group
St Gilles centre 35 0 West coastal
Hermitage 43 0 West coastal
La Saline less bains 40 0 West coastal
Etang-Sale´ ville 27 5 West coastal
St Pierre centre 42 24 South
Terre Sainte 17 26 South
Tan Rouge 24 36 West highlands
Trois Bassins centre 35 35 West highlands
Chaloupe St Leu 26 40 West highlands
St Benoit centre 59 76 North-East
St Andre´ centre 17 70 North-East
St Denis centre 41 52 North-East
Total 4062) Resource use: Does social acceptability vary according to the
frequency of resource use?
Following the assumption that resource users were more likely
to be affected by new regulations associated with the MPA, the
hypothesis was that respondents involved in a greater number
or range of ‘marine/beach-related’ activities were more likely to
be opposed to the MPA. Secondly, that the type of activity
(whether observational or extractive) may inﬂuence social
acceptability differently with those involved in extractive
activities being more likely to reject the MPA. Differences in
perceptions have been found to inﬂuence perceptions and
support towards MPAs [18].
3) Perception of the marine environment: Does social acceptability
vary according to the perception of health status of coastal
ecosystems?
Following the assumption that the perception held by
someone on the state of health of an ecosystem will inﬂuence
their behaviour and level of support towards the MPA, the
hypothesis developed that respondents perceiving the coral
reef ecosystem to be unhealthy were more likely to support
the MPA. The perception of ecosystem health and its resilience
has been found to affect the extent of depreciative behaviours
[30] and thus may inﬂuence acceptability of an MPA and
regulations.
4) How do socio-economic parameters inﬂuence social
acceptability?
Many social science studies have shown that socio-economic
characteristics play a signiﬁcant role in shaping behaviours and
perceptions [34–37]. Social acceptability was therefore analysed
in relation to origin and employment status. No hypothesis was
formed but it was expected that these would contribute in some
way to opinions on the MPA.
5) How can the underlying values towards marine protection be
used to deﬁne a scale of social acceptability?
Perceptions and social acceptability are difﬁcult to measure
particularly as they can be expressed covertly or overtly and
are constantly subject to external inﬂuences and to change.
Assuming that the value awarded to the MPA is also related to
a cost (lost opportunities of resource use due to regulations),
the willingness to accept the implementation penalty fees for
non-compliance was taken to be an indicator of those holding
a ‘heritage view’ while those that were not willing to accept
such penalties did not. Instead, these were considered to hold
a ‘notional view’ of the MPA. Secondly, it was assumed that an
individual with a ‘heritage view’ of the MPA was more likely
to hold a long-term favourable opinion towards the MPA than
one with a ‘notional view’. These different ‘views’ were used
to evaluate differences in favourable opinions towards the
MPA.
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among individuals are examined in this paper using the case study
of the Reunion Island Natural Marine Reserve. In particular, the
group categorised as holding a favourable opinions is further
examined. A novel and cost-effective method is presented for
assessment of social acceptability of MPAs, which is widely appli-
cable to other related topics and study areas.
2.2. Study area: the Reunion Island Natural Marine Reserve
Reunion Island is an Overseas Department of France, located in
the Western Indian Ocean. Over 82% of Reunion’s population
(approx. 784, 000 in 2006) is concentrated on the coast with the
west being subject to the highest urbanisation holding a population
density three to four times higher than average per hectare [38,39].
This coincides directly with the islands’ coral reefs which are sit-
uated in the west (Fig. 2). Although Reunion’s fringing reefs are
geologically underdeveloped (12 km2) and characterised by rela-
tively low ﬁsh diversity (885 species) in comparison to other reef
communities of the Indian Ocean [40] their social and economic
value is high.
Tourism, and ﬁsheries on the side of the island with the Marine
Reserve, are linked to the high productivity and coastal protection
provided by the reef system resulting in white sand beaches and
sheltered, shallow conditions for ﬁshing in the ‘‘lagoon’’, contrast-
ing with black sand of volcanic origin and dangerous sea conditions
in the east [41]. These provide nurseries for many ﬁsh species
[42,43]. However, they are under increasing environmental [44]
and humanpressure particularly due to their proximity to the coast.
Coral degradation has been observed since the 1970s with coral
mass mortality ﬁrst noted in 1983 and a reduction of 73% live coral
cover between 1978 and 1994 [42]. Effects of excessive eutrophi-
cation from domestic and industrial pollution have been linked to
coral degradation [45,46]. High ﬁsh mortality was linked to
bacterial pathogens in the water in 2002 as well as over-exploita-
tion of reef ﬁsheries resulting in a decline of ﬁsh trophic levels
[46,47]. With population predicted to reach one million inhabitants
by 2030, there is an urgent need for sustainable coastal planning
and development. All of the reefs are currently protected and
regulated to some extent, mostly through ﬁshery regulations sinceFig. 2. Reunion Island localisation and spati1992 although these are largely un-enforced and recorded offences
are not prosecuted [48]. An MPA was established by ministerial
decree, signed in Paris on the 21st of February 2007 with the status
of ‘‘Natural Marine Reserve’’. It covers all the reef areas from Cap La
Houssaye in Saint-Paul to Etang-Sale´ (Fig. 2). The MPA is multi-use
allowing both extractive and non-extractive activities to co-exist
through zonation with strict resource protection no-take zones
(NTZ).
This study was conducted in the context of a socio-economic
baseline assessment commissioned by the regional Department for
the Environment (DIREN) undertaken by the Institute for Research
and Development (IRD) in 2006 prior to the establishment of the
MPA.
3. Survey methodology
3.1. Development of questionnaire and approach to data collection
Data was collected via questionnaires through the medium of
primary schools using the pupils’ parents as the sample for the
study. The questions asked and the rationale for the data collection
approach is described and followed by Strengths, Weaknesses,
Opportunities and Threats (SWOT) analysis (Table 2).
The questionnaire included 27 closed and 3 open questions as
well as a map of the MPA project. The questions used for the
research objectives of this paper included: opinion and awareness
of the MPA, two questions on the frequency of resource use
(frequently: daily, often: weekly, occasionally: monthly, rarely:
yearly and never) and type of marine/beach-related activities
practiced (swimming, diving, ﬁshing, jet-skiing), three questions on
the perception of the marine environment and change (abundance
of ﬁsh, aesthetic appearance and overall coral resources state of
health). The responses to these questions were used to evaluate the
hypotheses posed as posed above.
Personal socio-economic information was also collected on
gender, country of birth, age, employment, residency area.
Employment responses were grouped into four socio-professional
categories (SPCs) reﬂecting estimated income, referred to in the
text as: ‘‘High SPC’’ (civil servants, managerial and freelance posi-
tions), ‘‘Middle SPC’’ (skilled workers, private sector or publical distribution of the surveyed schools.
Table 2
Analysis of strengths, weaknesses, opportunities and threats of the method.
Strengths Weaknesses
- Easy to replicate for managers
- A high response rate
- Time and cost effective: low time input from the research team
- Limited bias which can result from the inﬂuence of researcher on the respondent
- Sample representative of socio-economic characteristics associated with the area
- Low number of young and single or old/retired individuals
- Illiteracy of some parents. Potential for random answers
to be selected
Opportunities Threats
- Assessment of school parent’s views which may contribute to inﬂuence the children’s
views and considered as crucial for future change
- Raise awareness and provide environmental education on terrestrial/marine issues in schools
- Inﬂuence from the students on their parents
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and ‘‘No activity’’ (unemployed, students, pensioners, housewives).
Origins were assessed in terms of birth place and used as an indi-
cator of culture. These were categorised as (1) ‘‘Reunion Island’’ (2)
‘‘Mainland France’’ (3) ‘‘Abroad’’ (including all other countries in
Europe and the rest of the world).
Two questions were used to assess attitudes towards enforce-
ment and compliance. Respondents were asked to rank perceived
severity of non-compliance (presence in the sanctuary zone) of
different resource users. They were then asked to imagine that they
were a judge and were required to allocate a ﬁne to ﬁrst and second
time offenders. Six responses were possible: no action, an ofﬁcial
warning or a ﬁne of 10V, 50V, 150V or 1000V. Based on these
responses, opinions on theMPA (social acceptability) were assessed
on a ﬁner scale resulting in a gradation between those holding
a ‘notional view’ or a ‘heritage view’ of the coral reef ecosystem.
An educational activity which had no direct link to the topic of
the questionnaire was presented in each class room prior to the
distribution of the questionnaire. It included a demonstration
model explaining the process of erosion, water run-off, the links
between the terrestrial environment, the catchment area and the
coral reef ecosystem, particularly the effects of terrestrial-based
pollution (agricultural or domestic) on coral reefs. The activity and
questionnaire were tested on school groups and 76 respondents by
the IRD and CIRAD (Centre de Cooperation Internationale en
Recherche Agronomique pour le De´veloppement) at a Science Fair
in St Denis, Reunion in November 2005. The activity generated
a great deal of interest both from school children and their teachers
with many of these requesting visits from the team to their schools.
A ﬁrst version of the questionnaire was piloted at a primary school
in St Paul and then further revised.
The decision to collect data in this way presented several
advantages. Firstly, as local residents are obliged to send their
children to the nearest primary state school, the data collected from
each school could be linked to residency in the immediate local
area. This also enabled the research team to obtain a representative
sample in terms of the socio-economic characteristics associated
with the residents of each area by selectively targeting a variety of
areas.
3.2. Fieldwork and sampling strategy
Before undertaking data collection, the research team
considered what the ‘relevant’ sample size would be necessary
for the purposes of this particular study. The stakeholders needed
to be identiﬁed and included in the sample whether they were
likely to be directly or indirectly affected by the MPA. In similar
perception studies, which often deal with rural areas, the
primary stakeholders are usually identiﬁed as the «local
community». In these cases, the effects of a project can be clearly
identiﬁed as localised on a particular population. The primary
stakeholders are also commonly deﬁned in relation to theirproximity to the MPA, based on the assumption that those living
close by are more likely to be resource users. However, due to the
relatively urbanised and insular nature of Reunion Island, the
identiﬁcation of the ‘relevant’ sample is not quite as clear. As the
population has become increasingly mobile, with most families
having access to a car, resource users do not necessarily need to
live within immediate proximity of the MPA. Therefore, the
research team concluded that the entire population of Reunion
Island could potentially be deﬁned as a stakeholder. It was
therefore concluded that the sample should encompass as wide
a geographical area as possible using a sample size to represent
the overall sentiment on the island to assess what is deﬁned here
as ‘public opinion’.
Field work was conducted by a team of two researchers who
visited 30 classrooms in twelve pre-selected state primary schools
between the 2nd and 26th of May 2006, distributing a total of 640
questionnaires. Following the interactive educational activity,
questionnaires were handed to each child, clearly explaining this
should be ﬁlled in by a parent or other adult in their household.
Educational booklets and posters (donated by the Association for
the Marine Park) for each child were handed to the teacher with
a stamped envelope and instructions of where to send the
completed questionnaires. An extra incentive to complete the
questionnaire was that these would be entered into a prize draw of
a school trip to the Aquarium of Reunion. This motivated both the
teachers and pupils to ask their parents to spare 5–10 min to
complete the questionnaire.
The sample was stratiﬁed geographically into four geographic
location types referred to in this paper as: ‘‘North-East’’, ‘‘South’’,
‘‘West Coast’’ and ‘‘West Highland’’ from each of which a relatively
even sample was sought.
A time-distance selection criterion was used to collect percep-
tions of residents at different distances from the future MPA in
order to assess the overall public perception and also identify
differences between individuals living in different areas. Travel
time was chosen as the most appropriate means of categorising
locations as the quality of infrastructure, the rugged terrain, the
disparity of fast roads and trafﬁc congestion would limit travel
rather than actual distance. Approximate travel time from each
location to coast was calculated by the research team using local
knowledge, bus timetables and detailed maps (Table 1). In addition
to the difference in travel time, the West Coastal group and the
West Highlands group, (Fig. 2), although both situated in the west
are socio-economically very distinct. West Highlands residents are
mainly of local origin (born in Reunion), from working class to
middle social classes whereas the West Coast has a high concen-
tration of residents that have immigrated to Reunion from main-
land France or elsewhere abroad and belong to thewealthiest social
classes on the island.
The research team visited schools which were grouped into the
four geographic categories using the time-distance criterion: The
West Coastal group (between 0 and 15 min), the South group
Table 4
Summary of uses and perceptions characteristics of the sample.
Sample %
How frequently do you visit the MPA area?
Frequently 21 5
Very often (at least once per week) 138 34
Often (at least once per month) 179 44
Occasionally (at least once a year) 64 16
Never 4 1
Which activities do you practice when you go to the sea side?
No activity 216 53
Extractive activities (spear ﬁshing and traditional ﬁshing) 31 8
Observational activities (diving and snorkelling) 74 18
Water sports (sailing, jet ski, surﬁng, kite-surﬁng.) 8 2
Multiple activity types (two or more) 77 19
What do you think of the current state of health of coral ressources?
Good 23 6
Quiet good 161 40
Quiet bad 181 45
Bad 40 10
Fromanaestheticpoint ofview,doyou think thesubmarineenvironmenthas changed?
Yes, it has become more beautiful 45 11
No, it has not changed 40 10
Yes, it has become less beautiful 208 51
I don’t look underwater 113 28
Sinceyou’vebeengoing to thebeach, doyou think thenumberofﬁsh in the lagoonhas.
Increased a lot 5 1
Increased a little 20 5
Has not changed 22 5
Decreased a little 101 25
Decreased a lot 143 36
Don’t know 111 28
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and 50 min) and the North-East group (more than 50 min).
3.3. SWOT analysis
Bearing in mind the objective to conduct a baseline assessment,
for which this study was commissioned, the method needed to be
easily replicated both methodologically and economically. The
choice of primary schools as a medium for collecting data was
considered to be appropriate particularly in light of the MPA
managers’ terms of reference to conduct awareness-raising and
environmental education activities in schools.
This method allowed surveys to be easily replicated with
a minimal amount of extra time from the MPA management staff,
important for when the MPA impacts are assessed in future. The
method was also extremely time and cost-effective requiring low
time input from a small research team. The questionnaires were
distributed to parents via their children, responding to it inde-
pendently at home and then collected by their children and
transmitted to the researchers by the teachers. This also limited the
bias which can occur in social surveys from the unavoidable
inﬂuence of researcher on the respondents’ behaviour with
answers resulting from the human interaction between the two.
The method used resulted in a particularly high response rate:
From a total of 640 questionnaires distributed, 469 were returned
at a response rate of 73% and from these 406 could be usedwith 13%
of incomplete questionnaires (Table 2). This method also enabled
the attainment of a representative sample in terms of socio-
economic characteristics of each area and a representative sample
size geographically.
In addition to collecting data, this method could also raise
awareness and provide environmental education on terrestrial/
marine issues in schools. The focus on parents’ perceptions is
important as they were likely to signiﬁcantly inﬂuence children’s’
awareness and perceptions which is often considered crucial for
future change [37].
A potential weakness in this method is that it included a low
number of young and single (4% aged between 18 and 25 years old),
or old/retired individuals (<1% over 60 years old). Illiteracy among
parents presented a challenge to the survey, particularly in certain
schools visited. This may have caused a bias through the possibility
of these respondents ﬁlling in the wrong answers or ﬁlling these in
randomly.
A Spearman’s Rank Correlation and Pearson’s Chi-squared tests
were conducted to examine the relationship between four signiﬁ-
cant variables with social acceptability, and a Factor Analysis (FA)Table 3
Summary of socio-economic characteristics of the sample.
Sample %
Gender
Male 136 38
Female 218 62
Total 354 100
Origin
Reunion Island 32 20
Mainland France 113 69
Abroad 18 11
Total 163 100
Employment
Higher level 113 33
Middle level 38 11
Low level 100 29
No activity 96 28
Total 347 100was used to further examine the relationship between the factors
identiﬁed as contributing to social acceptability.
4. Results and analysis
4.1. Exploring social acceptability
The results presented in this section describe data collected on
perception of ecosystem health, recreational resource use, opinions
towards the MPA and regulations as well as the socio-economic
characteristics of the respondents.
The analysis of results was divided into three parts following the
three research objectives of the study: understanding the contrib-
uting factors which inﬂuence social acceptability, characterizing
the groups of people who were likely to be in favour of the MPA,
assessing variations with those holding favourable opinions and
ﬁnding sub-positions as referred in Fig. 2.
The majority of respondents to the questionnaire were female
(62%) and were born in mainland France (69%). The sample repre-
sented a relatively even distribution of different socio-professional
categories (Table 3).
The majority of the sample visited the MPA area ‘often’ on
amonthly basis (44%) or more frequently, on a daily or weekly basis
(39%). Most of the respondents did not practice any marine-related
recreational activities (53%). Of those that did, observational
activities such as SCUBA diving or snorkelling (18%) were mostTable 5
Summary of opinions towards the MPA.
Sample %
What is your opinion concerning the creation of MPA in Reunion Island?
In favour 318 78
Undecided 39 10
Opposed 3 1
Without opinion 38 9
No answer 8 2
Total 406 100
Table 6
Results from one way Chi-squared tests between social acceptability and variable (DF ¼ Degree of freedom and p measure the risk to reject the null hypothesis).
Geography Marine activities Perceptions of marine environment Socio-economical parameters
Time distance FBV BRA CRSH AA FA Gender Origin Employment
SA c2 ¼ 10.49 c2 ¼ 2.73 c2 ¼ 4.98 c2 ¼ 17.85 c2 ¼ 2207 c2 ¼ 15.14 c2 ¼ 2.52 c2 ¼ 18.87 c2 ¼ 33.47
DF ¼ 6 DF ¼ 8 DF ¼ 8 DF[9 DF ¼ 6 DF ¼ 12 DF ¼ 3 DF ¼ 6 DF ¼ 9
p ¼ 0.109 p ¼ 0.950 p ¼ 0.76 p ¼ 0.037 p ¼ 0.9 p ¼ 0.23 p ¼ 0.471 p ¼ 0.004 p ¼ 0.0001
Variables in bold have a signiﬁcant relation with social acceptability: SA: Social acceptability, FBV: Frequency of beach visitation, BRA: Beach-related activity, CRSH: Coral
resource state of health, AA: Aesthetic appearance of submarine landscape, FA: Fish abundance.
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water sports, although 19% were involved in a combination of
these. Most perceived that the aesthetic appearance of the
submarine environment had changed for the worse, although
almost a third claimed never to look underwater. Fish abundance
was perceived to be decreasing according to 61% of respondents,
although almost a third of them did not express an opinion. Despite
this, the overall status of the ecosystem was perceived bad or very
bad by 55% of the sample (Table 4).
Social acceptability was measured indirectly through the ques-
tion: What is your opinion concerning the creation of an MPA in
Reunion Island? (Table 5). The analysis used all the expressed
responses (n ¼ 398) to assess opinions towards the MPA.
The majority of responses (78%) were found to be in favour of
the MPA with only a small percentage (1%) expressing that they
were not (Table 5). Noteworthy is that 21% of respondents had ‘no
opinion’ or were ‘undecided’ or did not answer the question posed.
A majority (82%) of those stating ‘no opinion’ were unaware of
plans for an MPA. This high proportion is signiﬁcantly greater than
the level of awareness among the total population sampled (39%).
The lack of information on the MPA, prior to implementation, could
explain the high rate of ignorance.4.2. Understanding social acceptability and inﬂuencing factors
Pearson’s chi-squared test (Table 6) and Spearman’s Rank
Correlation (Table 7) were used to assess which factors contributed
to social acceptability and to test the hypotheses described above.
Frequency of visits to the MPA area and involvement in marine
and/or beach-related activities were found not to inﬂuence social
acceptability (Table 6). Thus, the second hypothesis (those involved
in extractive activities would hold more unfavourable opinions)
was therefore rejected.
Travel time to the MPA was weakly correlated to social accept-
ability if a 10% error marginwas accepted. Although not statistically
signiﬁcant, this may be appropriate in the case of qualitative social
science statistics given the need to take account of subjectivity
when determining variation between individual responses to the
same questions and considering the relatively large sample size
(n ¼ 398). However, the ﬁrst hypothesis (those living in close
proximity to the MPAwould hold more unfavourable opinions to it)
could not be approved at this stage and was thus rejected.
Negative perceptions of the coral resources health status (CRHS)
was found to contribute to a favourable opinion towards the MPATable 7
Spearman’s Rank Correlation (rs) between signiﬁcant variables and MPA social
acceptability.
Time distance CRSH Origin Employment
SA rs ¼ 0.063* rs ¼ 0.153** rs ¼ 0.166*** r ¼ 0.231****
* Signiﬁcant with p ¼ 0,2, ** Signiﬁcant with p ¼ 0,01, *** Signiﬁcant with p ¼ 0.001,
**** Signiﬁcant with p ¼ 0,00001.
Rs: Spearman’s rank, SA: Social Acceptability, CRSH: Coral resource state of healthwhile positive perceptions of the CRHS were correlated with
unfavourable opinions towards it. Thus, the third hypothesis (those
that perceived the coral reef ecosystem to be unhealthy would hold
more favourable opinions) was approved.
A Spearman’s Rank Correlation was conducted to examine the
relationship between four signiﬁcant variables with social accept-
ability (Table 7). This revealed that employment category
(r2 ¼ 0.053), origin (r2 ¼ 0.028) and perception of the ecosystem’s
state of health (r2 ¼ 0.023) were each weakly correlated to social
acceptability (individually accounting for 5.3%, 2.8%, 2.3%, respec-
tively. Individuals born on Reunion Island tended to have unfav-
ourable opinions towards the MPA as did those categorised in the
lowest employment categories (including the unemployed and low
paid employees). Thus, socio-economic parameters (origin and
employment) contribute to the social acceptability of the MPA in
Reunion Island.
4.3. Characterisation and distribution of social acceptability
Results of the Factor Analysis show that although proximity to
the MPA was only weakly correlated to social acceptability, it was
also included in the FA (see Fig. 3).
The F1 axis value, of close to 71%, suggests that the variance
detected in the data and two population types can be characterised:
 One population type is associated with a relatively negative
perception of the CRSH and a favourable opinion towards the
MPA. This group is characterised by a relatively large propor-
tion originating outside (country of birth) of Reunion Island
(contributing 19.7% to the F1), belonging to higher socio-
professional categories (contributing 13.7% to F1) and living
on the West Coast (contributing 12.5% to F1).Fig. 3. Factor analysis between opinion of the MPA and the four signiﬁcant variables.
Table 8
Choices made by each resource user type towards similar resource users exhibiting non-compliant behaviour.
User/Offender Swimmer/Swimmer
(n ¼ 263)
Fisherman/Fisherman
(n ¼ 37)
Diver/Diver
(n ¼ 128)
Jet ski/Jet ski
(n ¼ 15)
No uses/All user types
(n ¼ 157)
Totala (n ¼ 605)
Notional value 25.90% 10.80% 8.70% 6.70% 9.20% 13.30%
Low heritage value 52.50% 16.20% 27.00% 6.70% 24.20% 31.00%
High heritage value 21.70% 73.00% 64.30% 86.70% 66.60% 55.80%
Total 100% 100% 100% 100% 100% 100%
a One person can practice several activities.
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good perception of the CRSH and an absence of opinion about
the MPA. This population type is characterised by a relatively
large proportion originating fromReunion Island (contributing
10.6% to F1) belonging to lower socio-professional categories
or with no employment activity (contributing 10.9% to F1) and
living in the West Highlands (contributing 9.7% to F1) or in the
South (contributing 4% to F1).4.4. Using values to deﬁne a scale of acceptability
Although the basic analysis of responses to the question ‘‘What
is your opinion concerning the creation of an MPA in Reunion Island?’’
allowed social acceptability to be quantiﬁed indirectly, further
analyses showed that it was difﬁcult to demonstrate a strong
relationship between social acceptability and the hypothesized
contributing factors. This may partly be explained by the relatively
high acceptance level (78%) in the sample surveyed which made
distinguishing the factors contributing to the remaining 22% more
difﬁcult.
In order to go beyond categorising opinions into the various
positions discussed in Box 1, to understand andmeasure the degree
of social acceptability, the underlying reasons on which opinions
are based were examined further, focusing only favourable opin-
ions. In an attempt to distinguish levels of support towards theMPA
(within the group declaring themselves ‘in favour’ of it), the value
awarded to marine protection was analysed based on the penalty
fees awarded to different resource users. In order to remove the
bias associated with judging other resource uses, the responses
were analysed against the activities each respondent had them-
selves stated involvement in. The assumption was that the higher
the penalty fee selected as an appropriate ﬁne by an individual for
non-compliant behaviour by another similar type of user, the
higher the non-use existence value was they attributed to the MPA
compared to the use value of being able to carry out that activity
them self). Choices made by each resource user type towards other
resource users of the same type exhibiting non-compliant behav-
iour are summarised in Table 8.
The following typologies were used:
 High heritage view: Those that attribute a lower value to their
activities (use value) than the value attributed to the coral reefFig. 4. Gradient of perceived severity of recreational activities on the coral reef
ecosystem and the penalty awarded by other resource users in case of non-compliant
behaviour.ecosystem itself (non-use value). This group approves of
awarding relatively severe penalties (over V100) to offenders
or to at least increase the penalty (to over V100) for second
time offenders.
 Low heritage view: Those that attribute an equal value to their
own activities (use value) than to the value attributed to the
coral reef ecosystem itself (non-use value). This group
approves of the use of ﬁnancial penalties for non-compliant
behaviour but select relatively low ﬁnes (maximum of V50).
 Notional view: Those that attribute a higher value to their own
activities (use values) than the value attributed to the coral
reef ecosystem itself (non-use value). This group does not
approve of using any level of ﬁne in the case of non-compliant
behaviour.
With the exception of swimmers, all resource user types
attributed a higher value on the need to protect the coral reef
(through enforcement) than on their own activity. However, when
the penalty choices are analysed it seems all respondents (regard-
less of the activity they are involved in) awarded similar penalty
levels on non-compliant resource users. Swimmers present in the
sanctuary zone received the lowest ﬁnes (V4 on average for the ﬁrst
offence andV28 for the second), followed by SCUBA divers (V33 on
average for the ﬁrst offence and V109 for the second), followed by
ﬁshermen (V40 on average for the ﬁrst offence and V117 for the
second) and jet skiers (V123 on average for the ﬁrst offence and
V196 for the second).
This increasing order of penalty level attributed to each user
type follows the same order as the perceived severity of non-
compliance by these user types (Fig. 4). In other words, the more
severe the act of non-compliance by a particular type of user was
perceived to be overall, the more these users themselves dis-
approved of non-compliant behaviour and supported the use of
high penalties.
Based on the total proportions measured in Table 9, social
acceptability can be assessed on a ﬁner scale resulting in a grada-
tion of the level of acceptability. Three degrees of acceptance can be
distinguished, depending on the ratio of use value/non-use value,
within the assessed social acceptability.
A majority (87%, n ¼ 276) of people in favour of the MPA
(n ¼ 318), hold a heritage view (high or low) of the coral reef and
value the protection of the coral reef more than the marine/beach-Table 9
Social acceptability gradient.
Sample %
In favour High heritage view of the MPA 177 44
Low heritage view of the MPA 99 24
Notional vision of the MPA 42 10
Undecided 39 10
Opposed 3 1
No opinion 38 9
No answer 8 2
Total 406 100
Table 10
Social acceptability based on values awarded to protection of the coral reef ecosystem and values awarded to the use of the resource.
Values awarded to protection of the coral reef ecosystem Social acceptability graduation
Heritage value > Use value High social acceptability
Heritage value ¼ Use value Medium social acceptability
Heritage value < Use value Low social acceptability a "face-value" social acceptability
Heritage value ¼ 0 < Medium Use value Non social acceptability
Heritage value ¼ 0 < High Use value High non social acceptability to overt action
Heritage value ¼ 0 Use value ¼ 0 No opinion on the MPA
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n ¼ 42) of the MPA supporters possess a notional view of the MPA
and do not approve of penalties being imposed for non-compliant
behaviour.5. Discussion and conclusions
Social acceptability constitutes a key factor for the sustainability
of an MPA in Reunion Island as well as elsewhere. Overall, results
from the survey used in this paper suggested a relatively high
acceptance level of the MPA. However, although high levels of
support were found in this study (as in similar studies [18]) this
cannot be taken to be representative of the whole island as indi-
viduals that oppose the project may not have been reached by this
survey. Even if in a minority, the views of opponents are likely to be
stronger that those who support the MPA, particularly if new
regulations will be costly to them [18]. Respondents said to be
‘undecided’’ towards the project may be the result of misunder-
standings or disagreement with a particular aspects and may
develop into opposition if not resolved. The MPA in Reunion, has
been highly controversial and received fervent opposition in the
past, resulting in ﬁshermen blocking the main roads. The surveys
used for this analysis were conducted in May 2006, nine months
before theMPAwas ofﬁcially implemented. This period of the study
was socially calm, like periods of transition between the negotia-
tion phases (1997–2003) or the implementation phase (2007).
During the negotiation phase, meetings and discussions were tense
and decisions were often badly received, particularly by direct
resource users such as ﬁshermen. To demonstrate their discontent,
roads and ports were blocked. Local media broadcasts and public
opinion would have probably been more contrasted during these
periods. Following the ofﬁcial declaration of the MPA in 2007 and
its implementation, opposition has re-surfaced.
Focusing on school children’s parents, the approach used pres-
ents a simple and cost-effective method for data collection while
providing environmental education. Building on the binary mode
(acceptance or refusal) in which social acceptability is sometimes
limited, the approach used compares the value awarded by the
public to the coral reef conservation with the value awarded to
using the resource for marine/beach-related activities. The varia-
tion in the scale of opinion for those that support the MPA was
summarised into three forms, based on their approval of the use of
penalties on non-compliant users, as described below:
a) The approval for imposing maximum penalty fees was inter-
preted as a strong willingness to protect the coral reef
ecosystem. This willingness was further interpreted as the
basis for a high heritage value resulting from the association of
an existence value, option value and bequest value.
b) The approval for imposing a minimum penalty fee was inter-
preted as a willingness to maintain existing uses and to protect
the resource but without compromising use values. The heri-
tage value is counterbalanced by the use value awarded to the
resource.c) The disapproval of penalty fees being applied at all was inter-
preted as a willingness to maintain existing uses above all with
the protection of the resource considered to be secondary to
the use value derived from the resource. In this case, social
acceptability can be considered to be minimal and the favour-
able response expressed in the questionnaire towards theMPA,
can be disregarded as this does not seem to be based on any
heritage value linked to the protection of the resource
(Table 10).
Perceptions towards a coastal resource and its management can
have a strong inﬂuence on public support and its success [21].
Recent research has revealed that the perceptions individuals hold
of resource health and resilience is important in inﬂuencing envi-
ronmentally-conscious behaviour [30,49] and perhaps more so
than the environmental knowledge they possess [13,30]. If this is
the case, the perceptions that people act upon can have direct
consequences on environmental quality irrespective of whether
they are ‘accurate’ in reality or not [50]. Such perceptions have been
found to be inﬂuenced by a range of socio-economic factors such as
wealth, age, education, culture, employment [34–37,51] or cultur-
ally deﬁned ‘worldview’ they hold [30,52]. Socio-economic factors
structure differences between andwithin communities particularly
in developing societies and result in variations in the levels of
understanding and acceptance of conservation projects [22,34,53].
Thus, identifying the factors that drive differing perceptions held by
distinct social groups should be a key management objective as
they can offer a valuable understanding of issues, concerns and
reasons behind negative perceptions. Managers may then target
groups to address concerns or knowledge gaps and thus encourage
more positive perceptions to develop [19,22,53,54].
Those found to be supportive of the MPA in this study were
generally from higher socio-professional categories, had a negative
perception of the coral reef ecosystem’s health and were not orig-
inally from Reunion. In contrast, locals (born in Reunion) from
lower socio-professional categories or with no employment activity
and having a positive perception of the health status of coral reefs
offered no opinion on the MPA. Many were unaware of the future
MPA or current Marine Park. Place of origin and employment level
were found to be more important than location of residence in
inﬂuencing social acceptability. However, socio-economic factors
seem to be fundamentally tied to place of residence on Reunion
Island [55].
In addition to employment and origin, perception of the coral
reef ecosystem’s health status was one of the main contributing
factors to acceptability of the MPA. The support for enforcing
regulations may also depend on how people perceive degradation.
Fatalistic beliefs, that humans cannot harm the large scale marine
processes, or the detachment of modern society from nature,
contribute to a feeling that individuals and local actions cannot
inﬂuence the global system they belong to [56]. Interestingly,
answers concerning the overall state of the ecosystem were rela-
tively well spread between those with positive and negative
perceptions of it. However, ﬁsh abundance and submarine aesthetic
appearance were generally perceived to be declining. At the same
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looked underwater or did not have any opinion on this. It is possible
that direct contact with the marine environment and awareness of
it is lacking in part of the population which may explain the rela-
tively equal answers concerning overall state of the ecosystem.
Similarly to employment and origin, perceptions held by residents
of Reunion Island of coral resources state of health are strongly
inﬂuenced and linked to where they live [55]. Awareness level of
marine resources and its management also varies between loca-
tions [55]. So, while proximity to the resource was not found to
affect acceptability, where people live does affect social accept-
ability because of the particular socio-cultural context. For
example, the West Coast (closest to the MPA) is the most expensive
residential area in contrast to the South and West Highlands.
Costs of enforcement through policing can be high if the public
is unsympathetic to the objectives of a project such as an MPA and
they may consequently disregard regulations [18]. When accept-
ability is high, an MPA manager can spend more time on conser-
vation activities. At the same time, dealing with non-compliant
behaviours such as poaching can be achieved more successfully
when the objectives of the MPA are supported by the public. If
social acceptability declines signiﬁcantly, the legitimacy of an MPA
manager to regulate and control access to natural resources may be
challenged. Increased poaching may follow, resulting in a signiﬁ-
cant shift in the proportion of the MPA managers time spent on
dealing with conﬂicts related to the rejection of the MPA. Many
MPA managers’ have marine biology or ﬁsheries management
qualiﬁcations and are poorly equipped to deal with people and
manage conﬂicts. The prediction and prevention of conﬂicts is
therefore crucial and social acceptability should be incorporated
into all MPA management and assessment plans.
Attitudes towards enforcement and compliance highlighted that
SCUBA divers, ﬁshers and jet skiers attributed a higher value to
protection of the coral reef through enforcement of MPA regula-
tions than to their own use of the coral reef resource. When asked
about the use of penalties to deter non-compliance swimmers were
awarded the lowest ﬁnes, followed by SCUBA divers, ﬁshers then jet
skiers being awarded the highest ﬁnes. Thus, the more severe the
act of non-compliance by a resource user group was perceived to
be, the more these users themselves disapproved of non-compliant
behaviour and supported use of high penalties. Studies have shown
that people tend to under-estimate impacts of what is familiar to
them [36] which may contribute to a greater tolerance of swim-
mers as this is the most popular and common activity.
Present regulations in Reunion have been badly enforced partly
due to the low number of the Marine Guards, the absence of means
for performing an arrest and lack of will from police force [55].
Behavioural theories suggest that individuals have little to gain
from complying with regulations if others cheat the system [49]. If
people believe that non-cooperationwill result in collective demise
it may be more rational for individuals to forgo beneﬁts particularly
if they understand that this will result in economic gains. This is
particularly relevant where resources are limited as in Reunion. A
related study in Reunion showed that many residents articulated
concerns that other resource users in would not comply with
regulations of the MPA [55]. It is therefore important that sufﬁcient
means are invested into the enforcement of the new MPA
regulations.
Speciﬁc resource users such as divers, ﬁshermen and tourists
often hold different perceptions, attitudes and values to each other
and the general public. As well as socio-economic differences
between these groups, their perceptions are distinctly formed due
to diverging motivation and interests in the resource [18,56].
Studying these resource user groups is crucial because of the direct
effect management has on their activity and the specialistknowledge they are likely to have on the resource and its history.
However, resident or public perceptions may in some cases be
equally as relevant as they are inﬂuenced by a wider range of issues
that include socio-economic factors and resource users interests
reﬂecting the current ‘feeling’ of a society or community [53]. Their
attitudes may be equal, if not more powerful in determining MPA
success, as their perception of socially acceptable or intolerable
behaviour can affect the extent towhich other citizens and resource
users behave and comply with regulations [49]. Assessing support
or opposition towards enforcement is a crucial particularly in the
critical early MPA stages [16,18,57].
Estimating social acceptability of the public towards an MPA
ahead of its implementation was the ﬁrst stage in the long-term
assessment and monitoring process. The second stage is currently
ongoing and consists of assessing the social acceptability of speciﬁc
resource users closely linked to the coral reef ecosystem including:
professional or traditional ﬁshermen; surfers, windsurfers and kite
surfers; divers and diving clubs, spear ﬁshermen; tourists and the
tourism industry. This should enable a better understanding of
differing perceptions of different user groups and an analysis of
alternative options for various user groups, as well as any
displacement of user groups because of the MPA. The third stage
will consist of a second assessment of social acceptability in 2008,
one year after the implementation of the MPAwhich will feed in to
the monitoring and assessment programmes which should be
carried out in 2012.
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